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ABSTRACT 


Printed matter has printed informational content. This refers 
to the content of a given document which is relevant to the 
intended reviewer, e.g., the printed text of the letter or 
pictures. According to the invention, the printed matter also, 
however, comprises a print control symbol. This symbol is 
located at a predetermined position on the printed matter, 
which is separated from the printed informational content. 
The print control symbol is hidden such that it is not 
apparent to a reviewer of the printed matter and encodes 
information concerning the printed matter such as sequenc- 
ing information, which is relevant to the printing system 
during printing and mailing, for example. 

30 Claims, 5 Drawing Sheets 
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METHOD FOR EMBEDDING NON- specific recipient, even in high volume printing jobs. In 

INTRUSIVE ENCODED DATA IN PRINTED these cases, sequence control issues are important, and in 

MATTER AND SYSTEM FOR READING many cases can be similarly critical due to confidentiality 

SAME concerns and embarrassment caused by unintended recipi- 

5 cnts. Unfortunately, in this environment, the inclusion of 

BACKGROUND OF THE INVENTION explicit sequence control information on the printed matter 

is many times unacceptable. Formal letters and brochures 

Print monitoring systems are commonly used to monitor typically not include machine readable information at 

printed matter in some types of paper/sheet handling sys- predicable locations to enable the print monitoring system to 

tems and to make certain control decisions based upon the ^^^^ ^^^^^^ sequencing is being maintained, 

character of the printed matter. The foUowing is a Ust of a ^^^^^^^ ^^^^ ^^^^ ^^^^ ^^^^^^ non-intrusive infor- 

few common apphcations: ^^^^^ ^^^^^^ ^^^^^^ ^^^^ ^^^j^ example. 

1. Print quality monitormg: The monitoring system information is typicaUy encoded into glyph codes by modu- 
detecis the precision with which the printing system has ^^^^^ orientation of opticaUy detectable symbols or 
formed the printed matter and/or the consistency with which 15 giyp^g^ Using such techniques, large amounts of information 
the matter is printed across the entire paper. For example, in encoded into printed images for copy control or 
a laser printing system, the monitoring systems detect low- copyright tracking, for example. 

toner situations where the contrast of the printed matter has 

degraded unacceptably. SUMMARY OF THE INVENTION 

2. Digit control: Overnight package delivery systems, for 20 Generally, however, glyph codes are not appropriate for 
example, typicaUy use preprinted mulU-layered shipping p^^^^ monitoring. The symbols can be placed into images, 
receipts that arc filled out by the customer; the customer printed matter has pictures on every page, especially 
keeps one receipt, the package recipient receives a receipt marketing material and printed matter in mailings, 
with the package, and then typicaUy, a few receipts are Moreover, the pictures may not reside at the same locaUon 
retained for the carrier's records. 25 different jobs. Therefore, generic image capture devices 

Such receipt systems are typically printed with a package Qi^t monitor for the glyph-based symbols must process the 

tracking number that is represented as an alpha-numeric entire area of the printed matter, increasing the expense in 

sequence on the customer's and recipient's copies and both the image capturing device and the processing capa- 

encoded in a universal product code (UPC) or bar code bihty required. 

symbol on at least one of the carrier's receipts. The carrier's present invention is directed to non-intrusive data 

package tracking system is based upon the presumption Uiat encoding technique. The technique is non-intrusive in the 

the package tracking numbers are the same for each layer of ^^^^ ^^^^ printed symbol is detectable upon close 

the receipt. In such situations, print monitoring systems inspection, but is not apparent to the intended reviewer of 

ensure that the package tracking numbers of each layer printed matter. In other embodiments, however, the 

match during assembly of the receipt. symbol is not only not apparent but actually invisible to 

3. Sequence control: When mailing personalized adver- unaided inspection. A further advantage is that the symbol 
tisement materials and in aU cases when mailing biUs, it is can be localized in the document, limiting the size of the 
necessary to ensure that all pages of the maihng insert are image capture device required for detection and the amoimt 
combined into the proper envelope. This is especiaUy impor- ^ of data that must be handled by the compute resources, 
taot in the case of confidential information, such as credit Moreover, the symbol can be located in substantiaUy the 
card or phone bills. Even if sheet transfer and handling error same location even between different printing runs of dif- 
rates are low, the risk that a wrong bill wiU be sent to a ferent printed matter This feature can lower or eliminate the 
customer is unacceptable thus requiring checking each page time required to recalibrate the image capture device's 
and the envelope prior to insertion. position relative to the printed matter 

HistoricaUy, sequence control has involved closely moni- In general, according to one aspect, the invention con- 

toring the printers, feeders, cutters, folders/accumulators, cems printed matter This printed matter has printed infor- 

inserters, and stackers for paper jams or other error condi- mational content. This refers to the content of a given 

tions. With proper coordination, the right materials gener- document which is relevant to the intended reviewer, e.g., 

ated by the printers can be placed into the correct envelopes the printed text of the letter or pictures. According to the 

or accumulated into the proper packets or pubUcations. invention, the printed matter also, however, comprises a 

EspeciaUy in the case of maiUng sensitive material, print print control symbol. This symbol is located at a predeter- 

monitoring systems have been developed more recenUy to mined position on the printed matter, which is separated 

confirm the printed material contents prior to placement in from the printed infonnational content. The print control 

an envelope. To enable monitoring, sequence control infor- 55 symbol is hidden such that it is not apparent to a reviewer of 

mation is commonly placed into the printed matter, or the printed matter and encodes information concerning the 

implicit in it. For example, checks have separate identifica- printed matter such as sequencing information, which is 

tion numbers, biUs have the customer account numbers at a relevant to the printing system during printing and maiUng, 

predetermined locations. The print monitoring system can for example. 

detect these identifiers and use them as sequence control gp Since the print control symbol is separated from the 
information to ensure that aU pages of a given biU for a printed informational content, the printed informational con- 
account number are placed in the proper envelope and tent can comprise text-only, for example. This distinguishes 
addressed to the proper customer and avoiding the inclusion it from glyph-based encoding techniques, 
of any extraneous biU pages. In specific embodiments, the print control symbol com- 
More recently, with the introduction of production speed, 65 prises a series of bit characters. Preferably, they arc orga- 
low cost laser printing madiincs, mailed marketing material, nized into a two-dimensional matrix. The presence absence 
brochures, and other materials have been personalized for a of bit characters in slots of this matrix encode binary data. 
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In order to minimize the visual impact of the print control BRIEF DESCRIPTION OF THE DRAWINGS 

symboL the bit characters are as small as possible, i.e., , . i - r . . r . 

/ . , e 1 «r ™-™* In the drawings, like reference characters refer to the same 

formed from only a few pels of the pnnter, with imaging , , • , . 

capabihty being ihe hmitation on the minimum size of the throughout the different views. The drawings are not 

character In one example, each character consists of one 5 n^^^nly to scale, emphasis mstead being placed upon 

pel in a 300 dots per inch laser printer (DPO- In a 400 DPI illustrating the prmciples of the mvention. Of the drawings: 

printer, the characters consist of four pels in a 2x2 square FIG. 1 is a scale drawmg showing the posiliomng of the 

matrix; and in a 600 DPI printer, the bit characters can pnnt control symbol on a page of printed matter according 

include nine pels in a 3x3 square matrix. Another way, with ^o the present invention; 

current, commercially feasible imaging equipment, the lO FIG. 2 is a diagram illustrating the bit character slots in 

minimum size of the characters is about 0,1 millimeters the print control symbol according to the present invention; 

(mm), specifically, 0.0825 mm. The minimum spacing piG. 3 shows the binary values of the slots in the print 

between characters is about 0.2r-0.3 mm, specifically, 0.25 control symbol; 

mm. The variation in relative spacing is about 15%. 4 ^ ^ ^^^^ ^^^^^^^ showing the method for 

In any case, to ensure that they are not apparent to the 15 generating the print control symbol according to the inven- 

user, the characters should comprise less than nine adjacent t^on* 

pels of Uie printer. Furlher, in order to enable accurate 5 ^ ^ ,^ principles of the 

decodnig by the print momtonng system, the prmt control j j^^^^^^^ 

symbol preferably comprises data bit characters for encod- , . . . 

ing not only the print sequencing information, but also error 20 FIG. 6 is a block diagram illustrattng a pnnt momtonng 

correction bit information. ^y^^'° "'^''^ P'^**"' invention. 

These points aside, in other applications, the principles of DETAILED DESCRIPTION OF THE 

the invention are used even where the print control symbol INVENTION 
is apparent to the reader. This allows much larger bit 

characters. ^ FIG. 1 shows an example of printed matter, generated by 

In general, according to another aspect, the invention also a 600 DPI printer, which is configured according to the 

features a prinfing method. This method comprises gener- principles of the present invention. Specifically, it comprises 

ating information concerning sequencing of printed matter printed informational content 210. This can be text or image 

from a printer During printing, the informational content of content which is located as customary on page 212. Also, on 

the printed matter is printed by the printer along with ^° the printed matter is print control symbol 214. The symbol 

non-apparent print control symbols, at predetermined posi- 214 is preferably located in a predetermine position on the 

tions on the printed matter and separated fi-om the printed page 212. In the illustrated embodiment, it is located in the 

informational content, to encode sequencing information. ^PP^r left hand corner. WhUe the predetermined location of 

In general, according to still another aspect, the informa- „ V^^' ^^^''^^ ^ absolutely necessary, it is 

tion also features a printing system, having sequence moni- important m many apphcaUons since any pnrit momtonng 

toring. This system comprises a printer that generates system scannmg for the pnnt control signal can find it 

printed matter that includes printed infonnational content ^^<^kly ^ased upon its predetermmed posiUon, 

and a print control symbol. A printed matter monitoring Preferably, the print control symbol 214 is separated from 

system includes an image capture device and controller. The ^ the printed informational content 210, This feature dislin- 

image capture device reads at least the print control symbol guishes it from glyph codes, for example, which are actually 

from the printed matter from the printer and the controller incorporated into the printed informational content. In the 

decodes data encoded in the print control system and makes preferred embodiment, there is approximately 0.250 inches 

sequencing decisions based upon that decoded data. of minimum clear space buffer separating the print control 

In preferred embodiments, the printer prints the print 45 symbol 214 from any printed informational content 210. 

control symbol at predetennined positions on the printed allows any pnnt momtonng system to quickly and 

matter. These positions are separated from the infonnational clearly disUnguish it from the informational content, 

content of the printed matter, preferably. Further, the print Father, in one specific embodiment, it is located approxi- 

control symbol is preferably not apparent, or invisible, to the lately aoO.75 mches from the left edge of the paper 212 and 

„„- b=0.50 inches from the top edge of the paper 212. 

Finally, according to another aspect of the invention, the The minimum size for bit characters 216, which comprise 

invention also features a print monitoring method. This the print control symbol 214, is approximately 0.0033 mches 

method comprises generating printed matter including (in) (0.0825 mm). The minimum spacing between centers of 

printed informational content and a print control symbol. adjacent bit characters is 0.01 in (0.25 mm). In the present 

The print control symbol is then detected and decoded, s5 ^'^^^ spacmg is 0.015 in. 

Sequencing of the printed matter is then performed based The illustrated example of the print control symbol 214 

upon the information in the print control symbol. has 4 rows and 5 columns of bit characters slots. The 

The above and other features of the invention iocluding appearance or not of a bit character 216 at each potential 
various novel details of constniction and combinations of position at the intersection of a row and column encodes 

parts, and other advantages, will now be more particularly 60 binary data describing print and/or enor conection infor- 

described with reference to the accompanying drawings and mation. 

pointed out in the claims. It will be understood that the FIG. 2 is a schematic view of the print control symbol 214 

particular method and device embodying the invention are having five rows and five columns in the bit character 

shown by way of illustration and not as a limitation of the matrix. In the preferred embodiment, the presence of a bit 

inventioiL The principles and features of this invention may 65 character in a bcation or slot of the matrix is assigned a 

be employed in various and numerous embodiments without binary value of "1" and the absence is assigned the binary 

departing from the scope of the invention. value "0" as illustrated in the decoded matrix of FIG. 3. 
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In the preferred embodiment, the upper, left-most bit 
character 218 and the bottom, right-most bit character 220 
are always present in the matrix of the print contiol symbol. 
This two-bit character pattern is used for frame reference to 
define the upper left and bottom right corners for a rectan- 
gular franie during detection in print monitoring. Note that 
the grid 215 of the matrix is shown in FIG. 2 for the purposes 
of explanation only and is not printed. In the preferred 
embodiment, the matrix of bit characters is framed by clear 
space as shown in FIG. 1 to maximize the degree to which 
the print control symbol is not apparent to the reviewer of 
the material. 

The following illustrates the slot positions for an arbi- 
trarily sized matrix: 


•5,420 Bl 
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kernel coding elements to encode the maximum number plus 
a check digit that is needed in the particular application. This 
reduces its detectabihty by the reviewer. 

A typical symbol 214 is designed as a 5x5 matrix. The 
5 total number of elements within this matrix is 25 and that of 
the kernel coding elements is 15-(4x4-l). With the 4 
elements reserved for check digit removed, the number of 
available coding elements is 11. It can encode the number 
from 0 to 2047 with their check digits. 

To encode a numeric data in a 5x5 symbol, first of all, we 
need calculate the bit positions for the check digit. In this 
case, N=14- Then the positions of the check digit bit 
elements are 14, 10, 5, and 0. Below, they are elements a, e, 
j, and p. 


^1 ^2/1-1 


As mentioned, slots elements aj ^ and a.^^ are always "1'' 
or contain the bit characters. This is the frame dol-pattera. 
Slots a^^, a^^ . . . , and an are odd parity check elements in 
rows. TTiese will be set to make every row have an odd 
number of Vs. Similarly, slots a^^, a^ • • • » ^m^-i 
odd parity check elements in columns. All other slots are 
kernel elements that are used for encoding a nimiber plus a 
check digit. The total nimiber of kernel coding slots is 
(m-l)x(n-l)-l. 

The kernel elements in the symbol matrix are used for 
encoding numeric data plus a check digit. In one 
embodiment, a modulo-10 remainder is the check digit. 
There arc four elements in the kernel that are assigned for 
encoding the check digit for this symbol. As a result, there 
are (m-l)x(n-l)-l-4=(m-l)x(n-l)-5 elements left for 
encoding a number. 

Preferably, the encoding of a number and the check digit 
follows the binary coding system rule, assuming each of the 
matrix slots represents a bit. The order of the arrangement of 
the elements is from left to right and from top to bottom; 
upper-left element takes the position of most significant bit 
(MSB) and bottom-right is least significant bit (LSB). 

Assume there are N+1 kernel coding slots in a symbol 
which in order of N-0, i.e., N, N-1, N-2, . . . , N-k, . . . , 
1, 0, where bit N is clement a^ 2 and element a^_i^_i is bit 
0. Then the positions of the slots for coding a check digit arc 
defined in this way: bit-0 is at position 0 (clement 
bit-1 is at position (N+l)/3, bit-2 is at position 2(N+l)/3, and 
bit-3 is located at N (i.c., a^ 2)- For example, in a 4x4 matrix, 
N=7, the check digit bits position at bit-3-bit-0=7,4,2,0. For 
a check digit 6, its binary value is "0110". If N=7, we can 
encode it into a bit data stream as "0**1*1*0" (from MSB 
to LSB), where **' belongs to the number to be encoded in 
the symbol. In this example, assume the niunber is 6 and the 
check digit is 6. Its binary value is also "0110". Filhng the 
data bits into the stream, the real encoded stream is 
"00111100". For a certain-sized symbol, the check digit bit 
positions are located at fixed positions according to the 
above rule. 

The size of the symbol 214 is preferably adapted to the 
application. To reduce the coding redundancy, the size of the 
symbol matrix is designed with a minimum set of available 


1 a b c X, 

d e f 

h i j k Xj 

1 mo p 

yi y2 y4 1 


According to above calculation, elements 'bcdfghiklmn' 

25 are the bits used for encoding a number. In binary system, 'b' 
is MSB and 'n* is the LSB for the coded number and 'a' is 
MSB and 'p'is LSB for the check digit. 

For example, the binary code for the number IOO^q, is 
'1100100'. Since the total number of elements dedicated to 

30 encode the number is 11, we add leading *0' to this bit stream 
as ^00001100100'. Since the Modulo-10 remainder of the 
number 100 is 0, the check digit is 0, i.e., '0000' in binary 
system. Then, to code it into the matrix, the individual 
elements are: a-0, b-0, c-0, d-0, e-0, f-0, g-1, h-1, i-0, 

35 j-0, k-0, l-O m-0, n-0, and p-0 To complete the matrix, 
slots Xj, X2, X3, X4, y^, y^, yg, and yg, are filled. First, the 
parity of each row is reviewed. The 1^ row has one I's 
(a-b-c-0); it is odd number of I's, then the element x^ 
should be 0 to make the nimaber of I's in this row remain 

40 odd. Similarly, X2=X3=0, and x^^O. Then, for each column, 
a similar parity check is performed. Thus, yi=0, y2=l, y3=l, 
and y^^O. 

Altemadvcly, a circular parity check could be used if the 
paper is of a low quaUty or if more decoding accuracy is 
required. The combination of the parity check and the check 
digits allows correction if noise or some paper defect results 
in a bit character being missed or interpreting the noise as 
the character where none were printed. 

FIG. 4 is a process diagram illustrating the generation of 
the print control symbol. 

Specifically, in step 310, the size of the matrix of the print 
control symbol 214 is defined. The amount of data that is to 
be encoded in the symbol is assessed. The maximum amount 
of data then defines the size of the symbol, the number of its 
rows and colimins. Preferably, the matrix should be kept as 
small as possible to make it as unapparent as possible to the 
reviewer of the printed matter. 

In step 312, the slot positions for the check digits for the 
50 kernel slots are determined. Then, the print information and 
check digits are encoded as binary data in step 314. 

At this stage, the matrix is filled with I's and O's in step 
316. In the preferred embodiment, the I's are converted to 
the bit characters in the matrix; the O's are converted to open 
65 areas, in step 318. In step 320, the parity check slots are set. 
Specifically, for each row, the parity check slots arc set so 
that there is an odd number of bit characters in each row. 


03/08/2004, EAST Version: 1.4.1 


us 6,3: 

7 

This is also performed for the cohimns. Finally, in step 322, 
the matrix is printed as the print control character on the 
printed matter. 
Printing System 

FIG. 5 is a block diagram showing a printing system 
having sequence monitoring capabilities according to the 
principles of the present invention. Specifically, the printing 
system comprises at least one, typically multiple printers 
310A-310C. Each printer generates a stream of printed 
matter lOA-lOC. One or all of these streams of printed 
matter have been imprinted with the print control symbol 
214 according to the present invention. In the preferred 
embodiment, the print control symbols encode sequencing 
information that correlates the printed matter from each of 
the separate printers, such as printed envelopes from one 
printer and a letter or other contents from another printer. In 
one specific example, the streams pass through a print 
monitoring system 100, which detects the print control 
symbols in each stream of printed matter lOA-lOC. The 
print monitoring system then uses the information gained 
from analyzing the print control symbols from each stream 
to control a printed matter manipulator 312 that uses 
sequencing information, for example, from the print moni- 
toring system 100 to organize the streams of printed matter 
relative to each other. In one example, the manipulator 312 
could be cutter, feeder, inserter, or accumulator/folder for 
combining biUs into the envelopes. In other examples, it 
could be a binding machine for combining the streams into 
a single multi-page document. 

FIG. 6 is a schematic block diagram iUustrating the 
general organization of the print monitoring system 100. The 
system is further disclosed in U.S. patent application Ser, 
No. 09A)16,001, filed Jan. 30, 1998, entitled PRINT MONI- 
TORING SYSTEM AND METHOD USING SLAVE SIG- 
NAL PROCESSOR/MASTER PROCESSOR 
ARRANGEMENT, the contents of which are incorporated 
herein in their entirety by this reference. 

In the preferred embodiment, each slave processor (DSP) 
board 110 has multiple, four for example, video input ports 
Al, A2, A3, A4. Each video signal port A1-A4 has the 
capabihty to support its own video capture device. As 
illustrated, potential video capture devices include array 
cameras 120, line camera 122, progressive scan cameras 
124, and asynchronous reset cameras 126. 

In order to time image acquisitions by the cameras, trigger 
device 154 is used to detect the movement of the printed 
matter 10. The trigger device 154 takes a number of different 
configxirations depending on the apphcation and the event to 
be detected. In one case, it detects the beginning of a sheet 
of paper using an optical or probe sensor. The signal 
processor 132 then limes a delay until the symbols of interest 
are under the camera before signaling the beginning of an 
image capmre event. In other cases, the trigger device 154 
is used to detect symbols on the printed matter such as lines 
at predetermined intervals or movements of the paper han- 
dling equipment using optical or mechanical encoders, for 
example. 

On the slave board 110, an analog multiplexor 128 is used 
to select the video signal from one of the video input ports 
A1-A4. The selected video signal is presented to a video 
preprocessor 130 that converts the video signal into a form 
that is capable of being sampled at a digital signal port of a 
digital signal processor 132. Specifically, the video prepro- 
cessor 130 low pass filters the video signal to compensate for 
any uneven illumination at the video capture device 
120-126 by printed matter illuminator 12 and level adjusts 
the video signal by thresholding it to a signal level appro- 
priate for receipt at the signal processor's digital signal port. 
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The signal processor 132 identifies the target print control 
symbols in the captured video signal by reference to the 
predetermined position for the symbols and the frame bit 
characters 218, 20. 

As suggested by the FIG. 6, additional slave DSP boards 
110 can be attached to the ISA bus 136. For example, in one 
implementation, up to four separate slave DSP boards 110 
are connected to the host central processing unit (CPU) 
board 138 via extensions to the bus 136 to monitor coordi- 
nate and sequence multiple streams of printed matter 
lOA-lOC. 

In the preferred embodiment, the master processor 134 is 
an Intel-brand 80586 indusu-ial-grade CPU. It connects to a 
hard disk unit 140, input/output (I/O) relay board 142, and 
memory via bus 136. In the preferred embodiment, through 

15 its drivers 144, it receives user commands fi-om a keyboard 
146 and mouse 148. It presents data to the operator via color 
monitor 150 and printer 152. In a preferred implementation, 
the monitor 150 preferably has a touch screen to enable 
operator control without the necessity for the keyboard 146 

20 and mo\ise 148. In the preferred embodiment, the system 
also has a network interface card (NIC) 157 connecting the 
CPU board 138 to a local area network (LAN) to enable 
remote control, monitoring, and data logging. 

Since the master processor 134 is not burdened with 

25 image processing, this being performed by the slave pro- 
cessors 132, the host CPU board 138 has the capability to 
receive print monitoring data via its digital input ports, such 
as the serial port. The data is generated by a laser bar code 
scanner and/or optical/magnetic reader 194. This provides 

30 the ability to acquire additional data directly by the CPU 134 
in addition to that received through the slave DSP boards 
110. 

While this invention has been particularly shown and 
described with references to preferred embodiments thereof, 
35 it will be understood by those skilled in the art that various 
changes in form and details may be made therein without 
departing from the spirit and scope of the invention as 
defined by the appended claims. 
What is claimed is: 
40 1. A method for encoding sequencing information on 
printed matter having informational content imprinted 
thereon, said method comprising the steps of: 
providing sequencing information about the printed 
matter, wherein the sequencing information identifies 
45 where the printed matter fits into a sequence; and 

printing, at a predetermined position on the printed matter, 
a non-apparent print control symbol that encodes the 
sequencing information, the predetermined position 
being separated from the printed informational content. 
50 2. A printing method as recited in claim 1, further com- 
prising the step of reading the print control symbol with a 
print monitoring system to ensure proper sequencing of the 
printed matter. 

3. A printing method as recited in claim 1, further com- 
55 prising the step of forming the print control symbol from a 

series of bit characters. 

4. A printing method as recited in claim 3, further com- 
prising the step of generating a spatial distribution of bit 
characters by printing the series of bit characters in a 

60 plurality of ^ots arranged as a two-dimensional matrix. 

5. A printing method as recited in claim 4, further com- 
prising the step of encoding binary data by the spatial 
distribution of bit characters in the slots of the matrix. 

6. A printing method as recited in claim 5, wherein the 
65 print control symbol encodes information selected from a 

group consisting of error correction information and error 
detection information. 


03/08/2004, EAST Version: 1.4.1 


us 6,325, 

9 

7. A printing method as recited in claim 1, further com- 
prising the step of encoding binary data by the spatial 
distribution of bit characters in locations within the print 
control symboL 

8. A printing method as recited in claim 7, further com- 5 
prising the step of forming the bit characters from fewer than 
nine adjacent pels of a printer. 

9. A printing method as recited in claim 1, wherein the 
print control symbol encodes information selected from a 
group consisting of error correction information and error lO 
detection information. 

10. A printing system comprising 

a printer that generates printed matter including printed 
informational content and a print control symbol; and 

an image capture device configured to read at least the 
print control symbol from the printed matter; and 

a controller in communication with the image capture 
device that decodes data encoded in the print control 
symbol and makes sequencing decisions based on the ^ 
data. 

11. A printing system as recited in claim 10, wherein the 
printer further comprises means for printing the print control 
symbol in a predetermined position on the printed matter. 

12. A printing system as recited in claim 10, wherein the ^ 
printer further comprises means for printing the print control 
symbol separated from the printed informational content on 
the printed matter. 

13. A printing system as recited in claim 10, wherein the 
printer comprises means for printing the print control sym- 
bol in a form that is not apparent to a reviewer of the printed 
matter. 

14. A printing system as recited in claim 10, wherein the 
printer comprises means for printing a series of bit charac- 
ters representative of the print control symboL 

15. A printing system as recited in claim 14, wherein the 
printer fiirther comprises means for generating a spatial 
distribution of bit characters in a two-dimensional matrix, 

16. A printing system as recited in claim 15, wherein the 
printer comprises means for encoding binary data as a ^ 
spatial distribution of bit characters in slots of the matrix. 

17. A printing system as recited in claim 16, wherein the 
printer further comprises means for encoding print and error 
correction infonnation in the print control symbol. 

18. A printing system as recited in claim 10, wherein the 
printer fiirther comprises means for encoding binary data as 
a spatial distribution of bit characters in locations within the 
print control symbol. 

19. A printing system as recited in claim 10, wherein the 
printer comprises means for forming the bit characters from 
the nmnber of pels of the printer that are necessary to reach 
a threshold of visibility for the image capture device. 

20. A printing system as recited in claim 10, wherein the 
printer comprises means for forming the bit characters from 
fewer than nine adjacent pels of the printer. 
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21. A printing system as recited in claim 10, wherein the 
printer comprises means for encoding print and error cor- 
rection bit information as a spatial distribution of bit char- 
acters in the print control symboL 

22. A method for monitoring the output of a printer, the 
output being printed matter including a non-apparent print 
control symbol having sequencing infrannation encoded 
therein, said method comprising the steps of: 

detecting a presence of the non-apparent print control 

symbol on the printed matter; 
decoding the non- apparent print control symbol to 

retrieve the sequencing information encoded therein; 

and 

sequencing the printed matter on the basis of the sequenc- 
ing information from the non-apparent print control 
symboL 

23. A print monitoring method as recited in claim 22, 
wherein the step of detecting the print control symbol 
comprises the step of monitoring a predetermined position 
on the printed matter. 

24. A print monitoring method as recited in claim 22, 
wherein the step of detecting the print control symbol 
comprises the step of monitoring a position separated from 
printed informational content on the printed matter. 

25. A print monitoring method as recited in claim 22, 
wherein the step of detecting the print control symbol 
comprises the step of detecting a symbol printed in a form 
that is not apparent to a reviewer of the printed matter 

26. A print monitoring method as recited in claim 22, 
wherein the step of detecting the print control symbol 
comprises the step of detecting a series of bit characters. 

27. A print monitoring method as recited in claim 26, 
wherein the step of detecting the series of bit characters 
comprises the step of detecting bit characters spatially 
distributed in a plurality of slots arranged as a two- 
dimensional matrix. 

28. A print monitoring method as recited in claim 27, 
wherein the step of decoding the print control symbol 
comprises the step of interpreting the spatial distribution of 
bit characters in the slots of the matrix as binary data. 

29. A print monitoring method as recited in claim 28, 
wherein the step of decoding the print control symbol further 
comprises the step of interpreting the spatial distribution of 
bit characters as encoded print and error correction infor- 
mation. 

30. A print monitoring method as recited in claim 22, 
wherein the step of decoding the print control symbol 
comprises the step of interpreting a spatial distribution of bit 
characters in locations within the print control symboL 

***** 
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